Dopamine receptors and learned helplessness in the rat: an autoradiographic study.
(1) Disturbances of mesolimbic and mesocortical dopamine (DA) function have been implicated in the pathophysiology of several psychiatric disorders, including major depressive disorder. (2) Utilizing the learned helplessness (LH) animal model of clinical depression and quantitative autoradiography, the authors studied the densities of D1 and dopamine-2-like receptors (D2-like receptors) in medial prefrontal cortex, septum, nucleus accumbens and caudate nucleus in rats that received inescapable stress and were subsequently tested for LH behavior. (3) Dopamine-1 receptor (D1 receptor) densities were significantly higher in the core and shell of the nucleus accumbens and in the medial caudate nucleus of rats that did not become helpless after stress, compared to rats that developed LH. (4) Densities of D2-like receptors were significantly lower in the core of the nucleus accumbens in both the LH and the nonhelpless (NH) rats compared to controls. Densities of D2-like receptors were also lower in the medial and lateral caudate nuclei in LH rats compared to the other groups. (5) Increased D1 receptor densities in NH rats in the nucleus accumbens may be associated with an adaptive or protective role of this brain region in the prevention of escape deficits after exposure to inescapable stress. (6) Decreased D2-like receptor densities in the caudate nucleus in helpless rats may reflect a motor deficit associated with LH behavior, while decreases of D2-like receptor densities in the core of the nucleus accumbens may reflect a generalized effect of exposure to inescapable stress. (7) This study highlights the importance of the mesolimbic/nigrostriatal dopaminergic systems in mediating behavioral responses to inescapable stress.